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1020020076956 ^^ 'U^}: 2003/5/3 

[i^^eisl 0002 

[^I^^XH 2002.12.05 

S^SSJ Non-volatile memory cells having floating gate and 

method of forming the same 

1-1998-104271-3 

[Piaiei] 

[ m £1 ej 3 H 1 9-1 998-000386-5 

[Sir^lSM^eis] 1 999-007368-2 
[CH£ieJ3 

[ □ £1 ej 3 H ] 9-1 999-000370-4 

[Se^lSS^eisl 1999-056971-6 

S^S:?I3 LEE.JAE DUK 

[^ejg^eiSJ 700715-1405619 

[^^Sis3 442-470 

^ 823S 4 03s 

[^,^3 KR 

[^S°l ^^fi^l3 s|=>! 

S^S:'13 PARK, DONG GUN 

[^&je^eis3 590218-1053119 

[^eeiS3 463-500 
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1020020076956 2003/5/3 

[^^3 ^^A\ =?D\m ^x\jmm Mm om^ soi 

m 401 s 

l^^} KR 

^mR^n CHOI JEONG HYUK 

[^eim^ejsj 620308-1011926 

[^HSl^J 449-846 

i^^j sejAi 1168 &^^5x^o^ 

501^ 1504^ 

l^^} KR 

oil °\m mm^A[ m s^i^licl piBiej 

s&e (ei) cHBiej 
(oi) 

[IJIS^^S] 20 S 29,000 

[:'^<i^eS!S3 23 S 23,000 S! 

0 2! 0 ^ 

[^'AFS^SJ 20 1.^ 749,000 S! 

imm 801,000 ^ 

K^¥AHW3 1. fl^^AH SAilAi(£e4)_1S 
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1020020076956 #^ ^7i>: 2003/5/3 

7flolH» ^^fe 7]^ ^ n ^^^^^^^ ^]^tti=1-. 

Ir^^*^^ ^^^1 7flolH7]- ^-^^'^^ ^ 711 o]B. ^H<=H1 

(tapered shape 
:£ 4 
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1020020076956 <U^}: 2003/5/3 

[^^^^ 

^S.^ 7llolB» 7]^ ^il- ^ 3. ^^^^yj-'^ {Non-volatile memory 

cells having floating gate and method of forming the same} 

£ 6^ £ 4^1 IV-IV'^ tcj-el- v]^^^^ 7l^ ^^^^ ^^^1. FN ^ 

£ 8 ^ £ 9^ £ 3^ n-n'^ wi^^A^ 71^ 
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1020020076956 ' W^ 2003/5/3 

-£ 10^ ^ ^^^^ wl?]^^^ ^d^t}y] ^tb 

£ 11^ 5. 10^1 V-V* nij-s)- ^5fl^ ^^S.<ilt:1-. 
£ 12 ^ £ 13^ £ 10^ V-V'» 142]- 

£ 15 vfl;^l £ 17^ £ 14^ 7]^ € ^^^l}-'^^ 'i^*>7l ^tb 

71^ ^1: ^ ZL ^*b 

<15> WbS^l 7l^:i;^>#^ 7]'^^7]-9\. B]^^^^ y]^^^^^. ^ ^Cf. 

^7}S. c^Mt^, ^7]- ^ o\]d^^ :i^7.}7} c^7]d\] ^tb^". ^]^^ , «1 ^ ^^^^ 7] 

^7.}, c^mcfl, #HflX| 7l«5^dl^>7> C^7]<^] ^tb4. 
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1020020076956 ^^ '^t.}: 2003/5/3 

<17> £ 1 ^ i£ 2» ^SiS>^. «]:£^l7l:^(l) Bl^Al.^^(2), 

(6)<>1 tifl^l^nf. ^V7l TllolH s]]Ei(6) 'a^^^ ^-^^'^^Irofl l:^*^<L>#(7)ol ^ 

^V2fl^ ^-£^i7i:&(i)^ ^ii^^^(8)<^i n^^^^. ^7] 7floiH(3)^ ^s^m 

^ iiiTl ^^tiri^V. ^7l HS-ZL^ ^^^1?]: ^7l ;«llol ^^(5)<^1 

^ ^-a-* '?17H>J1, >a-7l «V£^l7l^(l)<^l 7l^^<a-# '?l7H>c^ «l-£^l7l:&(l)ifl 
^ ^^V*^ -^1-71 Bl ^A>5|.nV(2)^ Bl^^A]^ ^^-7] 7llolH(3) ^S. -H-^^l?]^ 

^^-i: ^tl:^. <^1521-^ ^Bl, >a-7l 4i7l -S-^o]^ ^71 ^]o] TflolH ^^(5)<H1 4i7l :^ 

<a-^ ol7]-*>Jl, >a-7l «l::£^]7l:^(l)ofl 7l§^^^ 9l7}^}^ ^7] 1-^^ 7llolH(3) vfl^ 

Hszi^ ^<a- ^ ^-y-^ ^<a-oii tii^H ^1^. 

Fowler-Nordheim tunnel ingC^l^V FN tunnel ing<^l ^) "='l-§-^ Si^-. ol^fl, 

^ ^71 Bl^A>5l-°^-(2)# £ 2^ oim^l 
o]ZL^^ ^^t}o^ ^^^r^. 
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1020020076956 ^^ <a>^>: 2003/5/3 

<19> ^7] S.i^^ ^6\] 7lSj*>^ H^n^ ^7] ^]o] TflolH ^ 

iiL:±i/:BEll^ <^^(7)^ 1-^^ ^^'^m. <^M, ^7] =SZL^ ^7l 7l§^<a- 

oii ai^H ^4. ^7] B\^^^^{2)^ <Hm^1 7]^o]7^ ^ 

conduction band)<^l SX"^ ^^>1-^ ^^-^l ^av^^-(2)s1 ^<5>^ oflui^^] «HS* FN 
B^^^^H 7^1olH(3) tflS <5l-g-t!:t^(A). FN Bl^^s:}^ ^;^>*^ ^ 

7] <^m^l «J1^^ ^(lO)ol ^oj-^^S. ^7}^^. ojufl, ^1-71 1-^% 7llolH(3)^ 

7>^^>i:fl(Ev; valence band)^ ^^^1:^ ^^7] ^^1-21.01.(2) o| ^o}^ ^j-w. o^m^l 

1- FN Bl^^^H ^ill^«^^(8)j5-S. <^l-g-t!:mB). ^7] e^^^ ^^1-^ ^ ^ 

<20> ^;^]-0^ ^^^^ ^ ^-IdtHl:?!^ ^M]S., ^7] ^S.=l^ ^ 

^7] ^7] ^<a-^ ^i:7l- $X^. S£^, ^7l #2fl4=|7l^^;^l-oil cflt-V 1^ 

n^^^ (endurance) ^inf. 

<21> 1-Sfl4=l7]^ ^o)l HS.^^ ^ :i7l ^^^^ uV^^^S. ifl^Aj o. <g^^ >^ o;^ 

1=1-. ^, ^7] ^'4^s^m2)^ E^^^^v^ ^evi-ofl o^«fl ^7] n^^s\-n(2)s^ n]^^] 

^1^ H^l-ol ^^^^ ^ ^cf. ^V7l Til^ B^<H1 Ei^^^j-^ H^s]^ #efl4=| 
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1020020076956 %■^ ^7.}: 2003/5/3 

<22> ^ ^x^o] o]^ji7]. 7]^^ o^;^!^ S.S.^^ ^<'^ ^7] ^<'^^ ^^^1^1 

<23> ^ ^vcgo] ol^ji^l- s:>^ rV€- 7l#^ Jzf^^llfe HS-n^ SE^ 

^Aj^iJi. Lfl^^^^ ^ TiioiB* wi^^v^^ 

<24> ^^tb n^^}7] 711 ojB* ^^fe tii^^^^^ ^1 

^ ^ ^7l TllolB j.yo]d\] lE.^^^<^^o] 7fl7l]^4. >^7l 1-^^ 7llo]H^ ^>Jf^ 

^7} afl^l^r}. olnfl, >^7l Si^^ ^ Efl(tapered shape)<^lc1-. 

<25> ^^1^ ^7] ^>7l dli:^>^e|^ ^ ^7l #^^<^^51 >^oii 

^o] wj-^^^Vcf. ^7l ^7l 0^0:1 'S-?-^*^! 

§-A^c^^ ^ o|cf dsq-^ r:f=7]l, ^7l 7II0IH ^V^^d 

^ 'a-^^<>l ^lo^JE ^>q-oi TiiclE l-#^<^ ^ ojt:^. i4o>7H, >a-7l 

^ 711^1^ ^>-¥-^^ 'U^^o] *>M-^ 7floiH ^ ^7l 
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1020020076956 ^^ <a^>: 2003/5/3 

^l7l^oi] ^^^<^^^ t!:^*>Jl. ^-^#^0] i^^^ ^^^^cf. >^7l 

^ ^ f-^^ 711 olH^ ^-^^^>S1. ^7l TllolH^l ^1-:^^ 

^ ^S.^ 7\]o]B. ^7] #^^<^^ # ^o^t ^>i4o:) <^^^^ l-#^l?lt:f. 

<=>M, ^71 -^^^ ffi^t!" ^Bfl (tapered shape)S. ^^^^cf. 

>a-7l v^#^ rii;^V^e1^^^ >^^^^oii .^-71 $^^«^^2i. ^}^^o] ^^^>ji. ^7] ih>§<^ 

^^^*>:il. ^71 >i3f|lolAi» :^]7]^}c^ ^7] d\]M] hz.m:^]^^- 

. ^7] c^ltil ^7] *^^<=g^# ^^^^1?^. Si^^ ^Hfl^ 

oisq-^ 5.711, 711 oiH ^ ^^^s^v^ 

^ ^7] *^^<^^ ^oHl Ei^^<a^l-i: ^^^^m ^^11- ^ ^>7l 

^7] B\^^<^^6\] ^}:^^o] ^^^}^ ^no]X\^ ^^^*>:a, ^7] di^o]A^ ^ 

^71 *^^<^^ ^cHl ^71 >i5ilolAisq- ^'U^ ^o]^ jjfl^o. ^^^^^Vcf. 

>^l-7l ^SilolAl ^ ^1-71 l-^^l- 3)1^^ ol«J-A^ ^2^-^><^ ^>7l Ei^^O^nV^ ^^X\7]^, 
^7] :±:5|lolAl ^}:^^ ^7] B\^^<^^6\] ^Eflct) ^4. ^^^^rf. >^7l 

^oM ^Hl 7llolH» ^>7l >l5l]olA-1^ ^V7l ^;gB]- 
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1020020076956 #^ <^7.\: 2003/5/3 

^ -S-'^t!: 1-^^ ^^^t!ri^. ^^-71 m ^^<=>]^^ ^ ^7l #^^1- 3ll 

^l«o^^^ ^^^V'^ E^^^o^^^ ^7l ^12 iJ^llolAl ^>^o^ ^7] 

^■1^^^^<^1 ffll^*}: ^Bfl^ ^7] Bl^^«aBl- ^6\l M.^^ 

^^^t!:T=l-. ^M, ^12 i5?|lolA^^ >^i-7l 1-^^ 2fl^ ^ >a-7l E^^^o^^ofl 

Wl^H ^7l o]wj-^^ Alz^ofl cHtt ^^^O] ^J7, >^7l TflolH^ "^-^-^^ ^7] 

#5.^ TflolH *>-?-^ ^7] ^fl^q-. ^o^7l ^ ifl^^l ^71 TllolH ^ -^1-71 

^ 9X^^ ZLB]JL ^<y^Hl7fl ^ A>^ol ^ ^].7l 
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1020020076956 #^ <U^}: 2003/5/3 

^Sl<H^l^ $X^^^, ^ ^^^1^ 7l*>7l 

^"^^^^ ^<^m-. :£t!- #^1 i=f€- %■ 7]^ <a^£l<H;^l^ ^-foil ^ 

^ 7]:^ ^ SiTlM- SE^ H-i- A>olo11 30^ ^ol 7l| 

Am. ^£ ^4. 

<31> (^Ajc^l 1) 

<32> £ 3^ ^ 'a ^Al<:^]ofl tcl-€- Wj^^A^ 7l«5^ ^^^1-71 

3g^£oln^^ £ 4^ 5. 3^ n-n'* ^^JE^^lt^-. 
<33> £ 3 ^ £ 41- ^S*>^, «}:£.^l7lJ^(101)^ ^'^^'^^^ t!:^^*>^ di 

^>^e^^(102)ol H)]^]4gi:^. ^7] :li^>^el5^-(i02)^ ^ 

%A^<^^ 7]lolH(104)7> tifl^l^Cf. ^1-7] 7llolH(104) 

^ ^51712^0.^ ^e^^^. ^7] 7fl«>lH(104)^ 5.^^. #e]^el 

3.nl.o.s ol^o^^ ^ o^Cf^ >^V7l 7llolE(104) ^ >^7l <^ ^ AHofl E-]^^ 

*^^Hl03)ol 7B7fl^cf. >^7l Bl^^<^^(103)^ ^<0:Sl-B>O.^ oj^o^;^]^ ^o] til-^2]^> 
^. ^7] 1-^^ 7llo]H(104) ^>-f-<^l ^7l *A^«^^^ 7>S^ls^ 711 olH 

(106)ol ^^l3r>jl, >^V7l 1-^^ 7llolH(104) ^ -^-^l /^H TllolH ^^(106) ^H^Hl Til 
#^-a-^^^(105)<^l 7ll7ll^cl-. -^71 Tll^lH ^^(106)^ l-e^^B^S-^ 

•i-s^AH^D^o.s oi^c^^ ^ .^ci-. €e1>^H:E.Bi-^ #5l^s] 

^ ^^^BlA>ol:cn^.o.s. ^^^^^Cl-. >S-7l Til OlH ^^^-^^^(105)^ ^Bl^^^S^- 
ONO^COxi de-Nit ride-Oxide layer)-2.S. ^l^o^^ ^ o;^^-. ^>7l TljolH 

(106) <a=^^ «-^^'=g^l:«Hl 1:^1- 109)^1 wfl^l^cf. ^^7] 1:^1-^ 

^>^«-(109)^ -L^>i/=efl<?l ^^o\] ^fl^tbcf. >^7l #5.^ 7llol3(io4) §>«.oi .^-71 
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1020020076956 ^^ '^7.}: 2003/5/3 

S:^^^^^ ^flm'^^(110)<^l ^fl^tbcf. ^71 l:^«^<LVf^l-(109)^ ^fl^^<^l 

(L)^ o]^:^o] ^4. ^7] ^11^<^^(110)^ ^7] ^11^7^ol(L)ofl ^11^ ^(W)^ 

^7] ^fl^-^^CllO) ^fl<Hl ^7] ^^^^'^o] ^o]s. ^}^^3] ^^^^^ 

(107a)7> Bfl^l^cf. ^7] %^^'=^n l-#^(107a)^ ^7] ^ ^7] ±7.}^^^ 

(102)^ ^7^1^ ^o]] ^^1^1-^ ^o] w].^3]^>r:f. ^7] s.^.^ 7]]o]^aOA) <='^ 7>^J- 

t}^6\] ^ .^7] %^^om l-#^l-(107a)ol afl^ls]^ ^ol vi}^z\t}t^^ ^7] 
^fl^^^(llO) ^7] #^^<^'^o^ j^^^ .^7] ^ ^^^'^^ l-#^l-(107a) ^ 

■^7] ^^^'^^ l-#^l:(107a) Ir^^'^g^ ^^^(108)5. ^ $1^. 

^7] %^^<=m ##^(107a)^ ^^^^S. 7>^ol^^-. ^, ^71 # 

^^'^'^ l-#-¥-(107a)^ Si^t!" ^ ^(tapered shape)<5m. ^7] %^^<^^ ##-?-(107a)^ 

(107a) ^S] >a-7l E]^^<S^-(103)^ ¥^^1^ ^^-71 ^^-^(108) ^7] b]^ 

^<^^(103)S] wl^l-o^ ^o] «>^^e>cf. Aj-7i ^A^<:g^ l-#^(107a)^ ^ 

■^o^^tb til^^^^ 7l^ ^<H1 t-ljolEfl- ^S-ZL^ ^7l5:V7l ^ ^^7] ^]o] Tfl 

olH ^^(106)«^1 HS-ZL^ ±7] ^7>§tifl, >^V7l 7ll<ilH(104)S!f ^ 

^tb ^^-71 l-#^(107a)^ ^^^] ^7]^o] ^^S\o] ^71^21 X\]7]7} ^7>^ 

nf. o]s. 9l^}o^, ^7] %^^<=g^ ##-^(107a)» -f-^H ^oM ^^"^^(103)^ 
*m ^^>-i-sl ^Eflofl al*>o^ #7>^Vcf. o.^, >^7l ^s.=L^ afe :t7l ;$i 

'a-^ ^ ^^tb 7]<^ HszL^ ^7] ^^A], 
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1020020076956 %^ 'U^}: 2003/5/3 

^^>#^ B-1^^<a^(103)^ FN Ei^^CFowler-Nordheim tunneling) 

<36> ^7] #^^<^^ l-#^(107a)^ #^ofl ^71^^ ^7] ^ -^-71 «^ ^ 

l-#^(107a)l- **>c^ = ^ FN ^^^<^1 tflt!: ^^^i ^llreflol/a t^]c]^^ S. 5 

<37> 3£ 5^ 40^ m-m'* ^#1^ 7]^ ^^n^ -^^^1, ^7l^ 

>^fl7l» i^Hl-ifl^ 7m^9l HHflHo]!^, £ 6^ £ 4S^ IV-IV'# n^-el- ^#14^ ti]^^^^ 
71^ HS-n^ FN ^^^^ M-Hl-ifl^ 7fl^^^ ziEflHoltq-. i£ 5^ nsflH 

71* M-Bf'^rl-. JE 6^ ZLHflH«Hl H 4^ IV-IV'^ ^^^'Hl 

<38> £ 4, £ 5 ^ iE 6^ ^S*>^. ^7l 7llolH(104)'>fl 10 V« ^7>^]-JL, 

71 «]:£^l7l^(l01)<Hl 0 VCground voltage)* ^7l-^fjl, ^Vy] ^^i/:^efl^ ^^^(109) 
^ ^S.^^]^^. olufl, s. 5ofl £^1^ w>sl- ^<^K ^7l 7llolB(104)S. ^Bl 

7l ^^^'^^ l-#-^(107a)^ ^7]^^ A-ll7l7> ^7]-tl:4. ^, -^7] 

l-#^(107a) ^7l^j- Ail7l^ ^^7] ^S.^ 7llolE(i04) ^ ^71 Bl^'^S^B]- 

(103)^ ^n^<^] tfl^H ^ 1.6Hfl ^7l-t!:cl-. ^^l-^^S-. >a-7l l-#^(107a) 
^ ^7l^ol ^^S\o] ^7]^2] ^7)7} #7>^* ^ ^^-71 ^7}^ ^7] 

^J-^ ^^l7l^ -^M l-#^(107a)^ FN Ei^^slfe ^^^^ 

^7l ^^^^^ 5g^«.(io8)ofl «l*>o^ ^7}^v]., Aj-71 FN S. 6<^1 £^l^>^cf. 

£ 6^]^^^ y^^ ^7l %>^^<^^ Jg^^dOS)^ ^«y-^(k)-2-S. Bl^^^^ FN ^fl-^<Hl 
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1020020076956 #^ <a^>: 2003/5/3 

cflt!: ti](ratio)# ^-g-^li(log) M-Bj-^^^tq-. s. 6<^1 «>5!}- , ^7] 

l-#-^(107a)^ Bi^^^l-^ FN ^^^^ eJ-«.(io8) #<y.^(k) 

^ FN ^^^<^1 ^ l^«fl ^S. 3.7]] ^^^r:^, <^7l<>ll^, ^7] #^^<^^ 

(107a)^ ^Hl ^^Itb E^^^oin^(i03)2] ^^^j?!- -^71 %^^<=m ^^^(108) 

^T-ofl o^^l^l- ^V7l B]^^<gDV(103)^ ^^^loll tils^l-cx^ ^O].^ jLoZfi i^^cf. ^1-71 ^ 

^^^-(103)21 ^^^17> ^<^}^ jLSf^ tifl^ll- . >^7l «:^^«^« ##-¥-(107a) 
FN ^^^^ ^71 ^^^<=m ^HJ--^(108)^ FN ^^^^ ^ l^Hfl ^£ #71-^1::^-. 
^71 al^^^^ 7l<^ ^ioil ^71 ^-f<Hl£. ^7l 

(107a)S] #^o11 -B-7]Sl^ ^7]^>^ A-fl7l7l- ^7l-tl-4. ^^H. ^^7l 7]]o]^ 

(104)5. -^E] «^^<^^o.s ^^>«2l ^T^^^*^^ 3§^«.(108)<H1 

wl^><^ %^^<^^ (107a) 7]- 3711 ^cf. 

^4^0.5.^ ^^12^ ^7] ^^^], ^^7] Bl^^S^mi03)^ B^^^^>^ ;5i^> 

^^1 1-2114=1 71^^ ^i^ll Hl^Vcxl #7l-tbcf. ol^ <^t}c^, ^^7] 7] 

^ Wlfl^^^ 7l^ -iofl Hl^H ^SZl^ ^71 ^ 

tb^, Wl?l^^^ 7l^ ^-Br ^7] Bl^^o^nl.(io3)^ Ei^^^V^ 

£ 7^ £ 4Sl in-m'# Wl^^^^ 71'^ SC^ZL^ -^^^1^ <Hll'i 
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1020020076956 %^ <a^>: 2003/5/3 

<43> £ 2, £ 4 ^ £ 7^ ^S.ZL^ -^^^1, El^^olB]-(i03)^ <^m^l w^:e. 

^ 7l-i:<H^cf. ojt^], %Ajcg^ ##-^(107a)«^l "y^*^^ ^7]^^-^ ^fl7l7> #7>^o.^ 
^, ^^-71 Bl^^<a^(103)^ ^]\^^] #(120)^ £ 2^ <H1M:^1 ^:E. ^ 

(10)<H1 Hl^>c^ #ci>^rf. ^s^M. >^7l %^^<^^ ##-^(107a)^ ^:£tfl(Ec; 

conduction band)S -^E] -^Vy] ^i--^ aj= ^(120)^5. Ei^^s^j-^ ^^}^^ 

#7>t!:i:^. olofl «>*H, 7flo]B(104) ifl^ ^^l-o] b1^^*>^ ^Vy] E^^^<?i 

^(103)51 oflvi;^! «xH^ ^(121)^ £ 2^ lfl:^3] ^(ii)ofl til§].o^ y 

ol^cf. o]oil irj-el-, ^1-71 ^S.^ 7l]olH(104)S. ^E] ^7] E^ ^^o^ 5^(103)^ E]^^ 

<44> ^uz)-a^o.s, >^7l Elii^<gB]-(i03)* E]^^*>^ ^o] o.^>5*| , ^ 

7] El^^<^^-(i03)^ ;^1^<H1 ^^^5]^ :^]^ H^*^ ^ ^^=1-. 91^}'^, 

<45> £ 8 ^ IE 9^ H 3^ n-n'^ #lsfl^ al^^vA^ 7]^ ^-^^yj-*^^ 

<46> £ 3, £ 4, :£ 8 ^ £ 9» %S*>^. «}-£^l7l^(101)<Hl ^^^'^^^ t!-^*>fe iii 

^2^^(102)^ ^eJ^'tV^^o.s ^^^1- ^ SJcf. 
<47> ^7] i-^^ ^^>^Bl^(102)2^ ^J-^^^<:>11 >.3ilo]Ai(i50)# ^^^t!:^-. -^7] ^afl 

^-1(150)^ cReyc^ ^z^^iflali- ^^^^Vfe ^<^1 

^*>i^. -^71 ^i3fllolA-1 (150)1- 5. 3^1 71101^(104) 3:>^ofln> jtflE^i^ 
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1020020076956 %■^ 'U^}: 2003/5/3 

^£ SZ^. ^5iioiA-i(i50)^ ^el^^si-^o.^ ^^^^ ^ $X^. ^7] 

<^1^K150) ^ >^7l 4i;^>§Sl^(102)^ P>^35. A>-g-^>o^ Sl^-fl^^>c:^ 
^7] ^no]A^(i5Q) o}^6\] <:^ia] %A^<^^ l-#-^(107) ^ ^ft^(108)» 
tbcf. -y-^l l-^^^'^^ ^^^(108)^ s^efl^i^ %^^cg^oil ^^t!:!^. 

>^7l iffllolA^C 150)1- ^7]^o^ ^7] d\M ^^^c^<^ l-#-^(107)l- ^ 
7] "^Itil ##^(107)1- %^^<^^ ^oil El^^'^l^dOS)^ ^^^tb 

i=f. Bi^^o^5l-(i03)^ ^^^^o.^ ^^^^>^ ^A<=>] «V^^^V^. <=>]S. 9l^}<^, ^ 

7] o^lH] 1-#^(107)^ ^r^^-^^ l-#^(107a)S. ^^^^cf. ^, c^ltij * 

A^<:g^ 1-#^(107)5] #:^^ol Aj.7i <gA>^ ^^d] oi^i.c^ gj,^^ ^EflCtapered shape) 
^ I^V^^^A], >^7l 102)521- o]^^ ^7l Bl ^^0^^(103) 

ai 7>^^>si2i :^^^i^ ^7] dt:;^>^slBi-(io2)-^s. %^^<=i<^ ^^^(108) -y- 

^ Bl^^c!ni.(io3)oii ai^i-c^ ^Tfl ^A^^ ^ oxr:^^ 

o] ^, £ 4^1 7llolH(104). TflolH #t!:-e-^^(105) ^ Tllc^lB 

(106)^ ^-^d^i^. ^^7l 7llolB(104) ^ >^>7l >H1<H 711 olH ^^(106)^ ^^]^] 

9X^. Cf^l ^^^i, ^1-71 B^^^ioinl-dos) ^cH] c^]B] S.^^ Til c:>l ( ^1 £ Al ^ 
^^^tbt^. ^7] c^ltil l-S^ TflolH^ >^7l ^^<^] ^^^^r]., ^7] <^1W1 

^S.^ TllolB* iE^^m ^£^171:^(101) ^^^c^] #^^^Bl-(cl3EAl^) ^ ^]o] Tfl 
^IH ^^^(Dlt^l^)^ ^}^]S. ^^i^r^. ^7] ^]o] TflolH '^M f^^^V-^^Bl- 

^7l <^1«1 S.^^ 711 olH* S|]Bl^*> 
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^7] 7llole(i04). ^7] TflojH f^^-^^^(105) ^ ^^7] 7]]o]^ 

(106)^ ^^^^4. '^l^. ^7] ^l^lB ^^(106)^ ^1-71 ^r^^'^'^* 7}S.^]^x:^. 

^7] 7]]o]^ ^^(106) Ir^^'^g^oll 1:^1- ol^s.^ 

(109)^ ^^^tbcf. o]5q.^ n}=7ll, ^7] ^s.^ 7flolm(104) ^ ^7] ;*ll<H TflolB 
(106)^ o.^ ^ %lcl-. ^oij-^o.^, £ 3 ^ £ 4^1 i3]^^^^ 7l^ 

^^^^ ^ 9X^. 

<50> (^Ajoj] 2) 

<51> ^ Cf^ ^Al<:^lo11 tcl-s al^^A^ 7]^ ^^1^ 711 olH ^V-^^^ 

'a-^^<^l l-#5l^ ^^^It:!-. 
<52> S. 10^ ^ ^^^^ cf^ ^^HHi 4^ til^^^^ 71^ ^il- ^d^^>7i ^^s. 

^M, S. £ 10^ V-V'» t^el- 

<53> £ 10 1^ £ 11# %^^*>^, aVS^l 7^(201)^ :di^'=g^<Hl ^-^^"^^^ t!:^*>^ 

^^l-^sl^H202)ol afl^lslJi, ^V^oil 7llolH(204)7l- Hfl^mcl-. 

7l 7llolH(204) ^ >a-7l ^}o]d\] El^^^Bl-(203)ol jfl^fl^cl-. ^7] ^ 

^>^Hl^(202)^ ^e^^^^Vsj-BVo.^ o]^o]:^ ^ oxt^^ >^7l 7llolH(204)^ 

^, <^mi:ll,'£^^ ol^o^^ ^ ojcf. .^1-71 E-l^^<^ 5^(203)^ "i-a- 

^^-o.^ ol^<>|^l^ ^ol til-^^i^l-cl-. 

<54> >^7l 7llolB.(204) >a--^oll ^7l 7l-S^l5^ 7\]o]^ 

(206)ol «ll^l€cf. ^71 ^]o] TllolH ^^(206) ^ -^71 l-S^ 7llolE(204) A>olo]l Tfl 
^IB ^^-^-^^(205)01 7ll7fl^x::l-. >^V7l TljolH ^^(206)^ 
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(205)^ ^e1^^^^ £^ ONO^-^S. ol^<H^ ^ 711 olH ^^(206) 

«y=^2l %^^<^^l-ofl z^-zl- l:^#^>a:f^(209)ol tifl^l^cl-. >^7l ^ 

(209) ^ :di^^/=5ll<y <^^<H1 ^ll'^t}-^. 7llolH(204) ^7] %^^<^ 
^fl^'^^ (210)011 n^^^. ^7] ^ ^^#^<0:##(2O9)^ ^7] ^ll^<^^ 

(210) ^ ^11^^<^1(L)S. o]^z\o] oxx:^, ^7] ^ll^<:g^(llO)^ ^7] ^fl^^oKDojl 

^7] ^S.^ 7llolH(204)^ ^>-^^<^l ^7] 7llolB(204)^ ^^^<^1 

^o]s. ^>i4^ TllolB l-#^(207a)7> ull^l^cl-. ^7] Tflol^ l-#-^(207a)^ ^7] 
•^g^ ^ ^71 :t;^l-^iq^(202)^ ^7fl-{d ^<^1 ^^l^m til-^^§>rl.. ^, >a-7l 

^ 7l]olB(204)2l 7H^;<>el ^l-^igoil ^ %^^<^^ l-#^#(207a)<^l «fl^l 

51^ w>^3]^>cl-. ^7] 7llolH(204)Sl ^V^^^ >a-7l ^ 7]]o]B. 

^#(207a) ^ ^71 7fl<^lH ##-^l-(207a) 7]]o]^ ^^^(208)^. 

« ^ ^4. ^7l 711 olH l-#-^(207a)^ #-^^-2-^ ^o] 7>^<H^^-. ^, 

^l^lH ##^(207a)fe ^Bfl (tapered shape )olcl-. -^^^71 Tllol:^ l-#^(207a)S^ 

Si^tb ^7l ^m^. ^7] 711 OlH ##-^(207a) <^}^^ ^7] 

<?!e^(203)S^ ^7] 71] OlH l-#-^(208) o>2flo^ ^7] b1 ^^o^b]-(203)^ ^^^H1 w] 

^<^l ^>^^ ^1-1=1-. ^>7l 711 01 B l-#^(207a)^ ^7] ^ol(L)<^l 
el-tl ^^91 ^ol «].^^^>cf. 
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^^Ic^l^fl 7]^ ^<^]^^^, ^7] 7]]o]^ ^^(206) 

ofl ^7] ^<a-^ <?]7>l-nfl, ^7] 711 olH l-#-^(207a)^ Si^*]: ^ 

^^^tq-. olofl >^7l TflolH ##^(207a)^ aa^^ -6-7l£|^ :?i7l 

^J-^ >^-fl7l7l- #7HH ^71 Ei^^^5l-(203)^ Bi^^^m ^^>^. ^. FN ^^^o] ^ 

^^^q-(203)^ E-]^^^>fe ^iJi-t-^S>«| . Hl^^^^ 7l^ -i^l ifl^^^^ 

£ 12 ^ £ 13^ £ 10^ V-V'» ttl-e)- #l5fl^ 7]^ ^2] ^^^^^^^ 

£ 10, £ 11, S. 12 ^ S. 13^ %2^^M, «]::£^l7l^(201)«Hl t!:^§> 
^ ^^}^^nm2)^ ^7] ^7^^^y^(202)^ ^^^^^ ^o] 

^^W. ^^>^e^^(202)^ ^^^^ ^ 

^ B:i^^c^B^-(203)^ ^^^W. E^^^<^^V(203)^ <i^V2l-H]- o.^ ^a^^ ^ 

^71 Bl^^c^B^-(203) ^<H1^ ^1-71 ±:^}^^^m2)2] Aj.«.^^ol 

>a-7l icL#^ ^:^>^&|^(202)^ ^^V-^^^ofl ^311 ojA-l (250)1- ^^^W. ^7] ^isfl 
01^1(250)^ *>^^^ ^^71 Bl^^o^Bi-(203)^ ^-^^4 ^^ti-cf. ^7l :fi5ilolA^(250) 
^ ^71 «^^<^^ <y=^oil tb ^-^S ^o] w]-^:2i*>cf. >a-7l ^ ^2] ^^^o]A^ 

(250) A>o]ofl ^^n^ 3!fl^(251)^ ^^^t!:^. ^7] ^^(251)^ ^o]^ ^1- 

7l >i3illolA-1(250)Sl ^o]^ ^^*>£.^ ^^^*>^ ia>^;3i^}t:f. ^V7l 1-^5]- 

2fl€(251)^ >a-7l ^2|lolA^(250)* ^iE^l 71:^(201) ^^<H1 ^ 
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^7] 3^€(251)^ ^7] ^no]A^(250)S. ^^^S ^-^^^14. 

^>7l iff|1olA^(250) ^ 1-^^ 51)^(251)^ o]^^A^ ^^j^S. ^nn<^ ^]7]^ 

(251) ^ ^>7l Ei^^<a^(203)<^l wl^H ^IS. ^^H. sll^(251)ol 

^^^1 ^^^^7] ^oil, -^7] >i5flolA^(250) ^1-^^ Ei^^«^n|(203)ol }ii#:gt:1-. 

^71 B:1^^^^K203)^ >^7l o;[^ ^^n^ 3fl€(251)ol ^91 ^z^- 

Sl<H ^71 E^^^^q-(203)^ <a= 7>^x>e)oil 4z^- #(255)ol ^^^^nf. ^7] ^(255)^ 

^7] l-^HV ifl^(251)^ ^Bfloll 7l^s:H, S:>-^^ #<^>^1^ ^Efl. ^, S£ 

(203)* ^^^.V ^^^>^ ^o] w>^zi*>t:|.. 

^7) E.-l^^<S5i- >^ol] ^ 10 ^ S. llSj 711<:>1:e(204)» olnfl, ^ 

7] 1-^^ 7flol:E(204)^ 'a^^^ ^7] ^S.^ 7llolH(204) ^V^^ ^^-71 ^(255)* ^1] 
^^4. -^71 1^(255) vfl^<^l >a-7l 7flolH(204)S] <U^^^ S. 11^ T^o]^ 

l-#-?-(207a)<^l «ll^tbcf. 

^7] 7ilo]H(204) ^Hl £. 10 ^ £ liofl SA]^ 7llo]H #:?]-B-^^(205) 

^ TllojE ^^(206)* ^^^W. ^7] 7l]olE(204), TijolH 

^(205) ^ ^71 TflolH ^^(206)^ ^^tt ^^l-^lis}- ^-^ti: ^J-'^^S. ^^^^ ^ 
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9X^. 7llolH(204) ^^i^]. ^7] ^S.^ 7l]olB(204) -^^^^ ^ 

o\] ^^]^ El^€<ae^-(303)^ ^2^51^ ^ ^4. TllolE ;5i^(206)^ 

oj=^o] ^^^cg^ofl ^•y*}*:^ l-^#^^f^(209)* ^^^J^S. 
. £ 10 ^ :£ 11^ til^^A^ 7]^ ^^^^ ^ ^c^-. 
<64> (^Ajo^l 3) 

<65> ^ ^1^^ a cf^ ^^H1<H1 wl?!^^^ 7]^ ^^l<^ll^ I'^^'^g'^ 

<66> 5. 14^ ^ a cl-^- ^>^1<^]<>11 ^^*>7l ^tb 

<67> iE 14# ^S^>ia, ^£^17)^(301)^ ^^^"^"^^^l *1:>§^>^ 

±7\^^^(302)o] tifl^lSlJl, >^7l ^S.^ 71101^(304)7]- wfl^l^t:!-. 

7l 1-^^ 7llolH(304) ^ %^^<^^ A>oHl E-l^^<^B]-(303)ol 7ll;^ll:ai:f. ^^-71 1- 

S.^ 7llolH(304) ^^^o]] ^7] ^^^o^<^^ 7}S.^]^^ ^]o] TflolH ;^^(306)ol 
31, -^71 TllolH ^^(306) ^ >a-7l 7llolH(304) ^}o]d\] 

#^-B-^^(305)ol 7ll;^Mcl-. ^1-71 7llolH(304) ^7] %^^<=m^ ^1)^<^ 

^(310)<^1 ^ll^W. 

<68> Aj-y] M.^^ 7l]olH(304)2^ t}^^o\] ^7] 7l]olH(304)^ 'U^^^] 

2lcHi §>i4o] TflolB 1-#^(315)7> ull^mcf. ^7l TllolH l-#-^(315)^ ^^-71 ^^^^ 

<=>]^] cl^H. ^B^^^ (310)2] ^7] *^^<^^^ 'U^^^] 

^<H£ ^-^^ ^r^^*^^ l-#-¥-(325)7l- afl^l^cf. ^7] 7llolH(304)2l ^> 
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^^7] TfloiB ##-^(315) ^ ^^-^(316)^ ^7] ^11^<^^ 

(310) ^'^l ^^Itb S.^^ ^7] l-#-f-(325) ^ ^ 

^^(326)5. ^^^^i::f. >^7l TllolB l-#-^(315) ^ ^7] l-^^<^^ l-#^(325)^ 
^ 7>^cH^^-. ^-^1 ^7] TflolB 1-#^(315) n ^7] 

##^(325)^ ffi^tb ^Efl (tapered shape)^^!^]-. 
<69> .^V7] TflolH 1-#^(315) ^ ^1-71 l-#^(325)^ l:^^^'^-^ ^ -^71 

:t^>^e] ^(302)21 ^ofl ^^1§>^ ^o] H>^2)§>r1.. olnfl, ^y] ^]o]^ 

(315) ^ ##-^(325) ^}o]^ ^7] B\^^<^mSOS)^ ^7] 

^ ^^-^(316) ^ ^7] ^^^<m ^^^(326) ^y] E^^^«gn^(303)^ ^^^1<^1 

<70> ^7] TllolH ^ %^^<=g^ ##^#(315.325)^ wl^^A^ 7]^ 'i<Hl 

^71 ^<a-# '?I7M, ^7] TllolH ^ l-#-^«(315, 325)^1 ^7]^^o] 

<7i> ^7] TflolH ^ ##^«-(315,325)^ ^^]<^n ^ ^Al<m2 ^ 

^t!: til-SiV ^ol, ^V7l ^fl^«^^(310)^ ^fl^^ol^i- s1-'?l ^efl^ 

<72> ^ ^viigo^ j£ cf^ ^Alc^loil 4= til^^Aj 7l^ ^^ti: ^^l^^U ^ ^^]<=^]2 

•^Hl ^^^'^J-'^l-^ -ii^^-^-s ^^^^ ^ 

<73> £ 15 S. 17^ S. 14^ al^^^^ 7]^ >i ^'=g^>7l ^t!: 
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H 14, £ 15. -£ 16 ^ £ 17^ ^^*>^, ^£^l7l:^(301)<^l ^^^} 
^;<>^e1^(302)# ^^^^cf. ojufl, ^7] ^7.}^^^i302)^ ^^^^^ ^ 

^^^^1-^ ^o] wV^^^l-cl-. oill- s-ig^ ^&l€-^5|-^-2-S. ^^^^ ^ ^cl-. ^1-71 >i 
3ll<sl^K350)^ ^flm<^^ ^^^Sl5£^ s^B\^ c-l :5l^*>^ ^o] 

BlA-11>,*H ^71 ;^ll :i3J|lolA-l(350) ^}^^ ^7] %A^<^<^^ ^7] 

m ^^l<^l^i(350)S :^]7]^^. ^7] «:^^<^^ ^^<H1 ^^«=^^-(303)^ ^^^*H ^7] 
^r^^"^^ 7>^;^l-e|o11 ##-^(325)1- ^^jtb^-. olnfl, ^i-7l §^^<^^ 

(325)^ ^^-^ ^EflCtapered shape)S. ^-^j^cf. 

^7l Bl^^^B^-(303) >a-7l 4i;^>^Hl^(302)^ >^:^^^oil ^12 -^^^Ho] 

^i(351)^ ^-^^*>i, ^7] ^12 ^5ilolAi(351) ^7] «:^^<^^ 1-^^ 

(352)^ ^^^tlrcf. <=>]^, 4>7] 5fl€(352)5l ^o^-^^^^ ^12 i^flol (351) 

s|>^«- ^o]sq- ^^tb w>^3]^>t:f. ^7] :^]2 ^n'^]^M351)^ ^^^-^s^^^S. ^ 
^7l 3£l]^(352)^ -^ Sicf. 

^7] ;^12 x^i5)lolA-1(35i) ^ ^7l 3»)]^(352)^ o]iaj-^^ ^^4-^5. ;^l7lt!:^-. 

^7l >ll2 >i3|lolA-1(351)o^ >^7l ol«J-A^ ^Z^ofl tfl^ -a-7l 3)1^ 

(352) ^ ^1-7] Bl^^<gn^(303)oll wl^><^.^4. <^1S- ^#t!: ^^]^]2S\- :^o] ^ 
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^^7] ;*I12 i^i5|]<^lAi(351)^ ^7] Ei^^^n].(303)oil ^(355)ol ^^^^i^-. ^7] #(355)^ 
Si^tl: ^^S. ^^^^4. ^l^j-^^^^^-^ ^7] #^^1- ^€(251) ^ Bl^^c^B]- 

(203)-i- ^<at!- ^zl-^m ^<^1 wV^^J^Vcf. 

^71 ^(355)* Bl^^«?a^(303) 1-^^ 7llolB(304), 7]]o]b. ^^^^ 

^(305) ^ ^1^1 TllolH ^^(306)^ ^^^t!:^-. ^M, ^7] ^S.^ 7flolH(304)^ <^^^ 

^71 1-^^ 711<^1B(304) *>^^ 4I-7I ^(355) ^fl^nf. >^>7l #(355) 

<H1 ^71 7llolH(304)fi1 "a-¥-^^ 711 olH 1-#^(315)<H1 ^fl^tVcl-. ^7] 

^S.^ 7llolE(304) ^ ^7] TflolH ^^(306)^ ^a]<^11^ ^ 

^^«o^^^ ^^t}- ""^^n^S. ^^^^ ^ SJcf. olnll, 7llolE(304) o^^o) .^1-71 

l-^^'^^oll ^J-71 Bl^^o^B|-(303)^ ^^^^ ^17^^ ^ >a-7l Tflol 

H ^^(306)^ #>^^<^^oil #^#^^1-^(309)^ 

^3]-^ o.^, £ 14^ 71^ ^^^^ ^ ^c]-. 

«>fi^. :y-ol, ^ ^T^o^ w]^^-^^ 71^ TllolB^ «>^^ ^ 

71 711 olH^ ^>^^1 afl^l^ #A^<^^o^ ^^^o] ##^1- ^Hlt!:i:f. 

°fl, -^-71 ffi^tb ^Bfl'^m-. <^1S. ^^H, ^1-71 #^-2.^ ^7l^^ol ^ 

^7l El^^*>^ FN ^^-^O] ^7>^4. ZL ^4, ^oM H]?]^^^^ 7l^ 



41-24 



1020020076956 #^ 'UA- 2003/5/3 



41-25 



I 
I 

1020020076956 ^^ ^x>: 2003/5/3 

m^^^ 1) 

^7] ^^<^] Hfl^m TflolH; 

^ ^7l TflolB AHoll 7ll;cll;g Bl^^^n].; ^ 

-a-^l TflolB^ ^>^^ ^ >^7l TllolH ol-Sflo^ ^>^^cg^ ^ ^<H£ 

^>M-^ <a-?-^ol ##-^1- i^s:>£l, Aj-7l aa^^V ^EflCtapered shape) 

2] 

^7] ^oM ^^^'^^^ *a^^<^l *>i4^ 

3] 

^1 2 «J-<^1 Si^H^i. 

[^^*^ 4] 

^1 1 ^^^] 9X<^^^, 

-^M 1-^^ 711 olH *>^^^ 'a^^'^l S>l4^ Tijo] 
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l^^^^ 5] 

^^■7] 711 OIH <^>efl^ ^J-7l E^^^oiBV^ ^^^1^ ^j-71 711 olH ^>^^ 

^ <^>efl^ =^^lo11 Hl^l-c^ oJ=^ ^ o. o.^ t}^ til^^>^^ 

7l«^ 4. 
[^^*<J- 6] 

^1 1 *J-<H1 ^^^i , 

^71 ^7] ^S.^ 711 *>-^^^ 711 ol 

H ^ -^-71 #>^^<^^S^ ^-^^ol ^o]S. ^>M-S1 «:^^<:g^ 

^>fe ^^1-^^ ^>fe til^^>§ 7l^ ^. 

[^^•^J- 71 

^71 ^ ^7l 711 olB ^71 El^:S<g^Sl ^^1^ ^ 

71 ^ -^1-71 711 olH ^^tl: ^>^1^ 

Bl^^<a^^ ^^^Hl al^>c^ ^^^S «lfl^>^^ 7l^ ^. 

[^^•t 8] 

^1 1 9X^^^. 

^7] ^71 dt^>^5l^ ^ ^V7l #A^^^o^ ;§7ll^ ^oll ^^1*>^ ^ 

^O^S. Hl^^^^ 7l^ ^. 
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l^^^J- 9] 

^1 1 9X'=>]M, 

I^^^J- 10] 

^] 1 %H1 ^^Ai, 

^lc>1 7llo]3 ^ .^>7l 7,]o1:e A>olo11 71)711^ TflolH ^^^V-^^^-; 

til 

i^^^^ 11] 

■S-* ##^171^ ^;^1# i^^Vs], ^71 -^^^ Si^tb ^^(tapered shape)^. 
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I^^^J- 12] 

^1 11 ^^^i. 

^V-^cHi oil til %^^c:§^ ^-^^^l^ 

^7] >i3JiioiA^» >ll7larH 'S-^l <^lul ^^^<=m 

I^^^i 13] 

^1 12 ^<^^i, 

14] 

^1 12 %H1 ^<H^i. 

^ Hi^H 9^71] ^^^*>^ ^^-^s. *1-^ 7l^ -i^i ^^^iJ-ig. 
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15] 

^1 11 %H1 ^^^i, 

^ ^Z^-^o] ^J7, ^1-71 7\]o]^o^ ^^^^ 711 ojE ^1-^^ ^7] ^ 

^ ^W-^JL, ^7] ^ xfl^S] ^7] TflolH^ ^71 

[^Jt^^ 16] 
^1 15 

^7l ol«j-A^ ^71 E-l^^o^n^ ^ >a-7l 3rfl^^ -ijZ^-^S ^Z^" 
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171 

^1 12 ^^o\] 9X<=>]^^, 

-^oM ^11 i^lolA-ll- ;^l7l^]-fe ^^1; 

>^>7l ;^12 ^ >^7l l-^nV olWj-A^ ^Zl^l-C.^ ^1-71 Ei^^-^B]-^ 

E-l^^c^B]- ^o1] S.^^ 711 olH* ^^^*>fe i^^VS), ^7l 

^7] TflolH^I ^-^^^ >a-7l #5.^ 711 olH *>^^ ^71 ^ 
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[^^^1- 18] 

>il 17 ^<H1 9X'^^^, 

^7] ;^ll :ii3JilolA-1^ >^7l ^S.^ TllolH ^>«.o)lul- o^^]§].:£S. ^^^^>^ 

19] 

^1 17 *J-«^1 9X'=>]^^, 

^7] o]«J-A^ ^2^^ ^7l E-l^^olB^- ^ ^7] iifl^-i: -^<gt!: ^^q-^S 

[^Jn^^l- 20] 

^1 11 *J-<^1 Si^^i. 

>S-7l TflclH ^j-<^l TflolH ^ ;^lol 7llo]H ^^j*> 

^ i^^>5]. ^7] ;^1<H TflolH ^7] %^^<=i'^^ 7}S.^]E.^ M- 
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IS. 7] 
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